Adjuvant facilitates tolerance induction to factor VIII in hemophilic mice through a Foxp3-independent mechanism that relies on IL-10.
Current treatment of hemophilia consists of the administration of recombinant clotting factors, such as factor VIII (FVIII). However, patients with severe hemophilia can mount immune responses targeting therapeutically administered FVIII through inhibitory immunoglobulins that limit treatment efficacy. Induction of immune tolerance to FVIII in hemophilia has been extensively studied but remains an unmet need. We found that nondepleting anti-CD4 monoclonal antibodies (mAbs) are effective in inducing long-term tolerance to FVIII in different strains of hemophilic mice. Tolerance induction was facilitated when anti-CD4 mAbs were administered together with FVIII adsorbed in an adjuvant (alum). The observed state of tolerance was antigen specific, with mice remaining immune competent to respond to different antigens. Importantly, we found that following immunization with FVIII, the primed cells remained susceptible to tolerance induction. Studies with Foxp3-deficient and interleukin 10 (IL-10)-deficient mice demonstrated that the underlying tolerance mechanism is Foxp3 independent but requires IL-10. Our data show that an adjuvant, when administered together with a tolerizing agent such as nondepleting anti-CD4, can facilitate the induction of long-term tolerance to recombinant proteins, possibly not only in hemophilia but also in other diseases that are treated with potentially immunogenic therapeutics.